High-and low-distractible retardates of mixed etiology and normals of a comparable MA learned a 3-choice size discrimination with and without an additional cue. For i of the Ss in the cue conditions the cue always indicated the correct stimulus (positive condition), and for the other i the cue indicated an incorrect stimulus (negative condition). For J of the Ss in each of the cue conditions the cue was E's finger, for the other J the cue was a light. The hypothesis that retardates are more outer-directed in their problem solving than are normals generated the prediction that the learning of the retardates would be more enhanced in the positive conditions and more debilitated in the negative conditions. Confirmation of this hypothesis was found in the negative conditions. No differences associated with type of cue or level of distractibility were found. Familial retardates were found to be less outerdirected in their problem solving than were nonfamilial retardates.
Studies indicating that retardates are more sensitive to cues provided by adult experimenters (£s) than are normals have given rise to the hypothesis that retardates are generally more outer-directed in their problem solving than are normals of the same MA (Zigler, 1966) . Outer-versus innerdirectedness is viewed as a dimension or style which permeates all problem solving. The outer-directed person scans the external world in the hope of discovering cues that will lead to more successful problem solving. The innerdirected person tends to employ his own cognitive resources when confronted with a problem. While the efficiency of either approach varies with the exact nature of the problem, maximal competence as a problem solver is viewed as accruing from some optimal combination of scanning and cognition. Two factors seem important in determining an individual's position on the outer-innerdirected continuum: (a) his general level of cognitive development, for example, mental age, and (b) the relative incidence of success and failure he has experienced. The lower the mental age of the child, the more outerdirected he will be, since such outerdirectedness will usually be more conducive to successful problem solving than dependence upon poorly developed cognitive abilities. However, independent of cognitive development, a child's willingness to employ his cognitive abilities depends in part on whether the use of these abilities has resulted in success or failure. The retardate, who frequently is confronted with problems beyond his cognitive ability, typically experiences an inordinate amount of failure and thus becomes reluctant to trust his cognitive resources. It is this particular history of failure that results in the greater outer-directedness of retardates as compared to normals, even when both groups are comparable in their general level of cognitive maturity.
The first tests of the outer-inner-directed position were carried out by Turnure and Zigler (1964) who found that retardates were more imitative of both adults and children than were normals of the same MA, and that both types of Ss imitated more following failure than following success experiences. In a second experiment these investigators employed a two-part task on which an external scanning strategy should have resulted in poorer performance on the first part and better performance on the second. As predicted from the outer-directedness position, retardates were found to be inferior to normals of the same MA on Part 1 but superior to them on Part 2.
The present study is a further test of the hypothesis that retardates are more outerdirected than normals. The central question addressed in this investigation is whether the outer-directedness of retardates found on simple imitation and object-assembly tasks also manifests itself in a standard discrimination-learning situation. The discovery that the retardate's outer-directedness influences even his performance on a simple discrimination learning task would indicate that this style of problem solving is a relatively pervasive one that should be taken into consideration in evaluating the general behavior of the retarded child. Groups of normals and retardates of the same MA were compared on a size discrimination task that involved the presentation of an additional cue which S could use in making his choice of stimuli. Three conditions were employed: (a) one in which S's response to the cue would lead to success (positive condition); (b) one in which it would lead to failure (negative condition); and (c) one in which no cue was presented (control condition). The expectation was that the positive condition would be more enhancing and the negative condition more debilitating for the performance of retardates than for normals. Turnure and Zigler (1964) have suggested that the great utility of cues emitted by adults is such that all very young children rely upon them in their problem solving. Those older children who have become more effective in solving problems even when adult cues are absent develop inner-directed styles and come increasingly to rely upon their own cognitive processes. However, older children who are not effective in solving problems when adult cues are absent retain their dependence on adult cues and through generalization come to rely upon a wider variety of extrinsic cues to guide them in problem situations. If it is true that reliance upon a variety of extrinsic cues occurs because of the generalization of successful reliance upon human cues, then one might expect a generalization decrement in which outer-directed, that is, mentally retarded, children are less influenced by nonhuman than by human cues. This possibility was tested in the present study by presenting a human cue, that is, finger, to half of the 5s in the experimental (positive and negative) groups and a nonhuman one, that is, light, to half of the experimental Ss. Turnure and Zigler (1964) suggested that the distractibility so frequently observed in retardates may be, in part, a manifestation of the retardates' outer-directedness. To examine this possibility a group of retardates judged to be high and a group judged to be low in distractibility were employed. The expectation was that the high-distractible retardates would show more outer-directedness in the learning situation than the lowdistractible retardates.
METHOD Subjects
A group of 100 retardates (52 males and 48 females) and a group of SO normal children (25 males and 25 females) of comparable MAs served as Ss. The retardates were selected from a group of 574 residents of Southbury Training School who had been rated for distractibility by two cottage attendants. The attendants had been instructed to employ their own conception of distractibility and to rate each child for whom they cared by placing a check in 1 of 40 spaces ruled on a line labeled "extreme distractibility" on one end and "no distractibility" on the other end. The particular retardates selected were those who had been rated in either the top or bottom 15 points of the 40-point distractibility scale by both of their cottage attendants, who had MAs between 3-6 and 8-0, and who had no gross sensory or motor disturbances. Half of the retardates, the high-distractible Ss, were selected from the top IS points of the rating scale and half, the low-distractible Ss, were selected from the bottom 15 points. Thirty-one of the retardates were familials and 69 were nonfamilials, that is, either organics or of indeterminate diagnosis. Fiftysix of the retardates were enrolled in a school program; the others were in work programs within the institution. Of the normals, 45 were kindergarten and first graders from a middle-class elementary school in West Haven, Connecticut, and 5 were nursery school children from the Yale Child Study Center in New Haven. Balla & Zigler, 1964) .
Design
The design was a 3 X S factorial: 3 S groups (highdistractible retardates, low-distractible retardates, and normals) X 5 conditions (to be described below). There were 10 Ss in each cell, and cells were approximately balanced for sex, correct stimulus, school versus nonschool retardates, and nursery, kindergarten, and first-grade normals. The 5s were matched primarily on MA with an attempt to keep CA and IQ as comparable as possible within retardate and normal subgroups (see Table 1 ). Each 5's task was to learn a three-choice size discrimination in one of five conditions:
Positive conditions: A cue appeared above the correct stimulus at the start of every trial. In the finger-positive condition (F+), E's finger was placed above the correct stimulus. In the light-positive condition (L+), a light appeared above the correct stimulus. The cues were interpreted to S as go signals, that is, as indicators of the start of a trial. They were present throughout the trial.
Negative conditions: A cue appeared above one of the two incorrect stimuli at the start of every trial. For each 5 the cue was presented half of the time over one incorrect stimulus and half the time over the other as determined by a prearranged incorrect stimuli. In the finger-negative condition (F-), £'s finger was placed above one of the incorrect stimuli. In the light-negative condition (L-), a light appeared above one of the incorrect stimuli. Cues were interpreted to 5 as go signals and were present throughout the trial.
Control condition: Neither finger nor light cues were presented during learning of the size discrimination. The go signal was the lowering of a shade at the beginning of each trial.
Apparatus
The apparatus was a wooden base 21 in. wide with three reward cups Si in. apart. The E sat on one side of this base, S on the other. On E's side was a 7 in. high backboard behind which were mounted three small light bulbs which shone through holes covered by discs of white opaque plastic I in. in diameter. The lights were directly behind and 4 in. above each reward cup. They were operated individually by silent momentary switches mounted on a control box behind the backboard. On the backboard immediately above each light were black outlines the size and shape of £'s finger. (The E placed her finger on one of these outlines at the beginning of each trial in the F+ and F-conditions.) On 5's side of the apparatus was a window shade the width of the backboard. This shade was pulled up to conceal the apparatus between trials. When raised, the shade was hooked in place on a narrow metal frame ISi in. high. The E's face was visible to 5 at all times, and she was trained in arranging the stimuli between trials so as not to emit extraneous cues. Stimuli were three gray wooden squares J in. thick with areas of 9, 18, and 36 sq. in. Reinforcements were marbles which S could accumulate in a red cigar box.
Procedure
All 5s were run by a young female E who was unaware of the hypotheses being tested. PPVTs were administered to the normal Ss by the first author prior to the experimental session. The 5s were escorted into the experimental room by E who seated them in front of the apparatus and explained the "game" as follows:
We're going to play a game today. The game is called "Find the In the positive and negative conditions E then said: "After the screen goes down, you can choose a block whenever I put my finger up like this (orwhenever a light goes on like this). When you see my finger (the light), you can lift up the block that you think has a marble under it." (The position of the finger or light cue in the demonstration was random except that it never appeared over the position in which the correct stimulus was to appear on the first trial.)
In the control condition E said: "When the screen goes down you can choose a block. When I put down the screen you can lift up the block that you think has a marble under it."
Finally all 5s were told: "Watch the blocks very carefully; they will tell you where the marble is. Try to find as many marbles as you can. Look at the blocks and try to find a marble every time."
The position of the stimuli on each trial was randomly predetermined. A noncorrection method was used, and 5 was given a maximum of 60 trials in which to reach a criterion of five consecutive correct responses. An additional procedure was employed for 5s in the positive conditions. Since it was possible for these 5s to reach criterion without learning the size discrimination but by learning to follow the experimental cue, additional trials were given without the cue in order to determine whether the size discrimination actually had been learned. When an 5 in either positive condition met criterion, he was told: "Now we're going to play the game without my finger (the light) to tell you when to go. You can choose a block whenever the screen goes down." He was then given SO trials in which to reach a second criterion of five consecutive correct choices.
Marbles were returned to E at the end of the game and all Ss were praised for their performance.
RESULTS
The mean number of errors made by each group in each of the five conditions is presented in Figure 1 . A preliminary 3XS analysis of variance (Types of 5 X Conditions) was performed. The main effects for type of S (F = 5.06, dj = 2/135, p < .01) and conditions (F = 6.04, df = 4/135, p < .01) proved significant. Comparisons among 5 groups showed this effect to be due primarily to differences between normals and retardates. There were no significant differences between the high-and low-distractible retardates under any of the conditions. Both high-(p < .05) and low-(p < .025) distractible retardates made more errors than did normals. A breakdown of the overall conditions effect revealed no significant differences between the two positive conditions or between the two negative conditions. The 5s in each of the positive conditions made significantly fewer errors than 5s in each of the negative conditions (p < .005 in each instance). Significantly fewer errors occurred in the L+ than in the C conditions (p < .025), and significantly more errors in the L-than in the C condition (p < .05). There tended to be fewer errors in the F+ and more errors in the Fthan in the C condition (p < .10 in each case).
The results of this preliminary analysis indicated that there were no differences between the high-and low-distractible retardates nor between the finger and light conditions. The more refined analyses reported below were originally performed with level of distractibility and type of cue as dimensions. These analyses also revealed no significant differences associated with type of cue or level of distractibility. Therefore, the remainder of the Results section deals only with differences between normals and the combined retardate groups in the control, combined positive, and combined negative conditions. Even though there was no evidence in the preliminary analysis for the predicted Groups X Conditions interaction that retardates would react more strongly than normals to both the positive and negative conditions, one-tailed t-test comparisons were made between normals and retardates in each of the three conditions. These comparisons revealed that retardates in the negative condition made significantly more errors than normals (p<.Ql). No significant differences were found between normals and retardates in either the control or positive conditions. Comparisons of each of the two types of 5s' performance in each of the three conditions revealed that retardates in the control condition made significantly more errors than retardates in the positive condition (p < .OS), and tended to make fewer errors than retardates in the negative condition (.OS < p < .10). Normals in the control condition did not differ significantly from normals in the positive or negative conditions. With the exception of the failure of normals and retardates to differ in the positive conditions, these findings are consistent with the major hypothesis of this study.
It is questionable whether this initial overall analysis is the most appropriate test of the hypotheses under investigation. Including all Ss in the positive condition in this analysis would appear to be inappropriate. The Ss in the positive conditions differ from those in the other conditions in that they could meet criterion either by learning the size discrimination or by following the experimental cue. A more direct test of the outer-directedness hypothesis in the negative conditions would involve the relative incidence of cued versus noncued errors. Therefore, additional analyses were performed separately for the negative and positive conditions. Negative conditions. Since the size discrimination was a three-choice problem, it was possible to compare the number of errors made by responding to the cued incorrect stimulus with the number made by responding to the noncued incorrect stimulus. Outerdirectedness should be reflected in a greater number of cued than noncued errors. The Ss in the control condition provided a base for these comparisons. A yoked-control group was formed by matching control Ss with experimental Ss who had learned the discrimination with the same correct stimulus. Control error data were then subdivided into those errors that occurred to a stimulus which had been cued in the negative conditions and those that occurred to a noncued stimulus. Since there was no cue present for control 5s, the hypothetical cued error score should approach that expected by chance, that is, half of the total errors.
The prediction was that the difference in cued errors between the negative and control conditions would be greater for retardates than for normals. Figure 2 shows the mean number of cued and noncued errors for the normals and retardates in the negative and control conditions. Direct-difference t tests on cued versus noncued errors in the negative condition showed that retardates made more cued than noncued errors (p < .OS), while normals did not differ significantly in the number of cued and noncued errors. Further t tests showed that retardates in the negative conditions made more cued errors than did retardate controls (p<.0l), but did not differ from retardate controls in number of noncued errors. Normals in the negative condition did not differ from normal controls in either cued or noncued errors. These findings confirm the prediction.
Examination of the data suggested that only the nonfamilial retardates, who greatly outnumbered the familials, contributed to the overall differences between normals and retardates in cued errors in the negative condition. Direct-difference t tests done on the number of cued versus noncued errors in the negative conditions revealed no significant difference for familials, while nonfamilials made significantly more cued than noncued errors (p < .02). Thus, the finding that the retardate groups, as a whole, made more cued than noncued errors in the two negative conditions (see Figure 2) is attributable to the performance of only the nonfamilial retardates. It is also of interest to note that the nonfamilials made more errors across all conditions (p < .001) than did either familials or normals, who did not differ from one another.
Positive conditions. The results in the positive conditions were examined in terms of both the number of 5s who reached criterion and the principle of learning they employed (size or experimental cue). All 20 of the normals and only 28 of the 40 retardates in the positive conditions met criterion on the original problem. A chi-square analysis of these data indicated that a significantly higher percentage of normals than retardates met criterion (p < .02).
The 5s who met criterion on the original problem were classified as either problem or cue learners by examining their performance on the postcriterion trials during which the finger or light cue was omitted. Examination of the data revealed two clear-cut groups: (a) those making 0 or 1 error before reaching the second criterion, and (b) those making 10 or more errors. If an 5 made either 0 or 1 error before reaching the second criterion, he was considered to have initially learned the size discrimination and was classified as a problem learner. If an 5 fell into the 10 or more errors group, he was considered to have responded to the experimental cue and was classified as a cue learner. The outer-directedness hypothesis led to the expectation that a greater percentage of retardates than normals would be cue learners. This expectation was not confirmed. Of the 28 retardates who met the original criterion, 12 were problem learners and 16 were cue learners; of the 20 normals, 9 were problem learners and 11 were cue learners. A chisquare analysis indicated no significant differences between normals and retardates in proportion of cue to problem learners (x 2 < 1.0). Comparisons of the number of errors to the first criterion indicated that the retardate problem learners made significantly (t = 2.70, p < .05) fewer errors (M = S.S8) than did the normal problem learners (M = 16.0). The retarded cue learners (M = 2.69) did not differ significantly (t = 1.04) from the normal cue learners (M = 5.73) in the number of errors to the first criterion. The three types of 5s in the positive conditions (problem learners, cue learners, and nonlearners) did not differ significantly in MA, CA, or IQ within normal and retardate subgroups.
DISCUSSION
The primary hypothesis of this investigation-that retardates would manifest a more outer-directed style of learning-received strong support under the negative conditions. Retardates made significantly more errors than normals in the negative conditions. Furthermore, retardates made significantly more cued than noncued errors, while there was no difference between cued and noncued errors for normals. Thus, the retardates relied upon the negative cue even though it led to errors, while the normals did not. No general support for the hypothesis of greater outer-directedness was obtained under the positive conditions. The number of errors made by the two groups did not differ in the positive condition and there was no difference between the groups in the proportions of cue and size learners.
The findings do indicate that when Ss in the positive condition do not follow the cue blindly but utilize it in solving the sizediscrimination problem, normals and retardates do so differentially. The superior performance of retarded as compared to normal problem learners highlights an advantage which some retardates possess in problemsolving situations that provide solutionrelevant extrinsic cues; namely, they are more able to utilize extrinsic cues as an adjunct to problem solution. The exact mechanism mediating the superior performance of the retarded problem learners is unclear, but it is probably related to a process whereby the cue aids the retardate in delimiting the hypotheses employed in solving the problem. For instance, the retardate could utilize the cue in solving the size discrimination by noting that the position of the cue varies and, thus, that a position hypothesis is incorrect. The finding of superior learning in retarded as compared to normal problem learners highlights the reason an outer-directed style of problem solving may be perpetuated. As Turnure and Zigler (1964) noted, there are undoubtedly many real-life situations in which careful attending to external cues aids the child, just as it did in the present positive conditions. The intermittent success accruing to the retarded child as a result of this style in combination with his generally lowered expectation of success across problem-solving situations (cf. Stevenson & Zigler, 1958) probably underlies the retardate's great reliance on an outer-directed style of problem solving.
No support was found for the subsidiary hypotheses that the finger cue would evoke more outer-directedness than the light cue and that more outer-directedness would be found in the distractible than the nondistractible retardates. However, neither of these hypotheses is crucial to the general issue under investigation here. The failure to find differences associated with type of cue may have been due to the extreme potency of both cues which would mask any differential effectiveness or it may be that a disembodied finger is not sufficiently human to permit a satisfactory test of the predicted differences between human and nonhuman cues. Furthermore, only one cue was present for each 5. Perhaps a more sensitive test might be provided by presenting the two types of cues simultaneously, thereby allowing 5s to demonstrate a preference between them.
The failure to find differences between high-and low-distractible retardates simply may indicate that distractibility is not related to outer-directedness. However, it may be that retardates in general are so outer-directed and, therefore, distractible, that the procedure employed in this study did not provide a sensitive test of the distractibility hypothesis. Furthermore, there is some question concerning the validity of the distractibility ratings employed in the present study. In order to secure distractibility ratings on a sufficiently large population, it was necessary to employ ratings made by attendants from a large number of cottages in the institution from which the retarded 5s were recruited. Analyses of the distributions of ratings from different cottages indicate that attendants in each cottage used their own group of chil-dren, rather than children in general, as their reference group. Since children are assigned to cottages according to characteristics (e.g., IQ) which could be related to distractibility, it is possible that the ratings employed in the present study were quite imprecise.
That nonfamilials were more outer-directed than familial retardates highlights the suggestion of Turnure and Zigler that the genesis of an outer-directed style of learning is not simply a lower IQ; rather, outer-directedness arises because of the inability, due to low intelligence, to meet parental and societal demands. It is well documented that nonfamilial retardates come from more typically middle-class homes than do familial retardates, who come from more deprived, lowerclass backgrounds (Zigler, 1962) . It is likely that there is a greater discrepancy between parental expectations and ability to meet those expectations for nonfamilial than for familial retardates. Thus, the finding of greater outer-directedness among nonfamilials may be consistent with the outer-directedness position and suggests the importance of attending more to the discrepancy between social demands and intellectual capacity than to intellectual capacity alone when attempting to understand the behavior of the retarded. The differences between nonfamilial and familial retardates also suggest a need to consider them separately in future investigations of retardates' learning styles. In this vein, the finding of a general superiority in the discrimination learning of familial as compared to nonfamilial retardates would appear to have implications that go beyond the outerdirectedness issue. It lends further support to the evidence (Hetherington & Banta, 1962) that the inconsistent findings concerning discrimination learning in retardates may be due to the practice of many investigators of disregarding etiology when selecting Ss.
